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Epitome 

(57) [Abstract] 

[Technical problem] The liquid hydrodynamic bearing equipment and the spindle motor which used it for the oil 
repellent agent list for liquid hydrodynamic bearings which can continue at a long period of time and can 
maintain an oil-repellent effect are offered. 

[Means for Solution] It is the oil repellent agent for liquid hydrodynamic bearings prepared in an opposed face 
near the interface boundary of a lubricating oil and atmospheric air which are held at a bearing clearance of a 
liquid hydrodynamic bearing, and at least one sort and titanium oxide impalpable powder which are chosen from 
a group of a fluorine content metal alkoxide are included. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An oil repellent agent for liquid hydrodynamic bearings which is an oil repellent agent for liquid 
hydrodynamic bearings prepared in an opposed face near the interface boundary of a lubricating oil and 
atmospheric air which are held at a bearing clearance of a liquid hydrodynamic bearing, and is characterized by 
including at least one sort chosen from a group of a fluorine content metal alkoxide, and titanium oxide 
impalpable powder. 

[Claim 2] An oil repellent agent for liquid hydrodynamic bearings characterized by being the fluorine content 
metal alkoxide to which said fluorine content metal alkoxide makes silicon a metallic element in claim 1 . 
[Claim 3] An oil repellent agent for liquid hydrodynamic bearings to which a fluorine content of said fluorine 
content metal alkoxide is characterized by being more than pentatomic % in claim 1 or 2. 
[Claim 4] An oil repellent agent for liquid hydrodynamic bearings characterized by setting they being [ any of 
claims 1-3 ], and mean particle diameter of said titanium oxide impalpable powder being in the range of 50- 
1000 micrometers. 

[Claim 5] Liquid hydrodynamic bearing equipment characterized by preparing an oil repellent agent containing at 
least one sort chosen as said opposed face near the interface boundary of said lubricating oil and atmospheric 
air from a group of a fluorine content metal alkoxide, and titanium oxide impalpable powder in liquid 
hydrodynamic bearing equipment which held a lubricating oil between said opposed faces while having a shank 
and bearing which supports this shank and having a dynamic pressure generating slot in either of both opposed 
faces. 

[Claim 6] It is the cylindrical-with flange bearing material which has the cylinder section for radial bearing, and 
the cylinder section for support on the both sides while said shank has the disc-like thrust bearing section in 
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the shaft-orientations center section in claim 5. Cylindrical-with stage bearing material which has a major- 
diameter body in which said disc-like thrust bearing section is inserted free [ a revolution ] while said bearing 
has a byway body in which the cylinder section for radial bearing of said cylindrical-with flange bearing material 
is inserted free [ a revolution ] in lock out one end in an open end side. Liquid hydrodynamic bearing equipment 
characterized by consisting of disc-like thrust presser-foot members which close an open end of this 
cylindrical-with stage bearing material. 

[Claim 7] Liquid hydrodynamic bearing equipment characterized by forming a radial dynamic pressure 
generating slot in either a peripheral face of said cylinder section for radial bearing, or its opposed face, and 
forming a thrust dynamic pressure generating slot in either fields of shaft-orientations both sides of said disc- 
like thrust bearing section, or those opposed faces in claim 6. 

[Claim 8] Liquid hydrodynamic bearing equipment with which it sets they to be [ any of claims 5-7 ], and said 

oil repellent agent is characterized by being calcinated after applying to said opposed face. 

[Claim 9] Liquid hydrodynamic bearing equipment characterized by being the fluorine content metal alkoxide to 

which it sets they to be [ any of claims 5~8 ], and said fluorine content metal alkoxide makes silicon a metallic 

element. 

[Claim 10] Liquid hydrodynamic bearing equipment with which it sets they to be [ any of claims 5-9 ], and a 
fluorine content of said fluorine content metal alkoxide is characterized by being more than pentatomic %. 
[Claim 1 1] Liquid hydrodynamic bearing equipment characterized by setting they being [ any of claims 5-10 ], 
and mean particle diameter of said titanium oxide impalpable powder being in the range of 50-1000 
micrometers. 

[Claim 12] A spindle motor characterized by using which liquid hydrodynamic bearing equipment of claims 5-11. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid hydrodynamic bearing 
equipment and the spindle motor which used it for the oil repellent agent list used for a liquid hydrodynamic 
bearing. 
[0002] 

[Description of the Prior Art] Before, since the smooth high-speed revolution is possible, the liquid 
hydrodynamic bearing is known as a thing suitable as bearing of the body-of-revolution equipment of the field 
of a computer, a copying machine, etc. A liquid hydrodynamic bearing forms a high-pressure lubricating oil layer 
in a crevice minute between a fixed side and a revolution side at the time of a stationary revolution, and 
realizes a non-contact revolution. Therefore, it is necessary to make it a lubricating oil not leak from a bearing 
clearance. 

[0003] While preparing the capillary tube seal which makes small surface tension which the wall surface near 
the interface boundary of a lubricating oil and atmospheric air is made to incline, and an oil repellent agent 
makes the method of leakage in false, he gives oil-repellent big fluoride system resin to the wall surface near 
the gas-liquid interface boundary, and is trying for surface tension to commit the direction which a lubricating 
oil makes the method of leakage to the reverse sense in the former. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the conventional oil repellent agent has the problem of 
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being polluted while deteriorating in a long duration activity, and oil repellency falling, and stopping achieving the 
function as an oil repellent agent. This invention makes it a technical problem to offer the liquid hydrodynamic 
bearing equipment and the spindle motor which used it for the oil repellent agent list for liquid hydrodynamic 
bearings which can continue at a long period of time and can maintain an oil-repellent effect in view of such a 
situation. 
[0005] 

[Means for Solving the Problem] The 1st mode of this invention which solves said technical problem is an oil 
repellent agent for liquid hydrodynamic bearings prepared in an opposed face near the interface boundary of a 
lubricating oil and atmospheric air which are held at a bearing clearance of a liquid hydrodynamic bearing, and is 
in an oil repellent agent for liquid hydrodynamic bearings characterized by including at least one sort chosen 
from a group of a fluorine content metal alkoxide, and titanium oxide impalpable powder. 
[0006] The 2nd mode of this invention is in an oil repellent agent for liquid hydrodynamic bearings 
characterized by being the fluorine content metal alkoxide to which said fluorine content metal alkoxide makes 
silicon a metallic element in the 1st mode. The 3rd mode of this invention has the fluorine content of said 
fluorine content metal alkoxide in an oil repellent agent for liquid hydrodynamic bearings characterized by being 
more than pentatomic % in a mode of the 1 st or 2. 

[0007] The 4th mode of this invention has the mean particle diameter of said titanium oxide impalpable powder 
in an oil repellent agent for liquid hydrodynamic bearings characterized by being in the range of 50-1000 
micrometers in which 1~3rd modes. In liquid hydrodynamic bearing equipment which held a lubricating oil 
between said opposed faces while the 5th mode of this invention had a shank and bearing which supports this 
shank and having a dynamic pressure generating slot in either of both opposed faces It is in liquid 
hydrodynamic bearing equipment characterized by preparing an oil repellent agent containing at least one sort 
chosen as said opposed face near the interface boundary of said lubricating oil and atmospheric air from a 
group of a fluorine content metal alkoxide, and titanium oxide impalpable powder. 

[0008] The 6th mode of this invention is cylindrical-with flange bearing material which has the cylinder section 
for radial bearing, and the cylinder section for support on the both sides while said shank has the disc-like 
thrust bearing section in the shaft-orientations center section in the 5th mode. Cylindrical-with stage bearing 
material which has a major-diameter body in which said disc-like thrust bearing section is inserted free [ a 
revolution ] while said bearing has a byway body in which the cylinder section for radial bearing of said 
cylindrical-with flange bearing material is inserted free [ a revolution ] in lock out one end in an open end side, 
It is in liquid hydrodynamic bearing equipment characterized by consisting of disc-like thrust presser-foot 
members which close an open end of this cylindrical-with stage bearing material. 

[0009] The 7th mode of this invention is in liquid hydrodynamic bearing equipment characterized by forming a 
radial dynamic pressure generating slot in either a peripheral face of said cylinder section for radial bearing, or 
its opposed face, and forming a thrust dynamic pressure generating slot in either fields of shaft-orientations 
both sides of said disc-like thrust bearing section, or those opposed faces in the 6th mode. The 8th mode of 
this invention has said oil repellent agent in liquid hydrodynamic bearing equipment characterized by being 
calcinated after applying to said opposed face in which 5~7th modes. 

[0010] The 9th mode of this invention is in liquid hydrodynamic bearing equipment characterized by being the 
fluorine content metal alkoxide to which said fluorine content metal alkoxide makes silicon a metallic element in 
which 5-8th modes. The 10th mode of this invention has the fluorine content of said fluorine content metal 
alkoxide in liquid hydrodynamic bearing equipment characterized by being more than pentatomic % in which 5- 
9th modes. 

[001 1] The 1 1th mode of this invention has the mean particle diameter of said titanium oxide impalpable 
powder in liquid hydrodynamic bearing equipment characterized by being in the range of 50-1000 micrometers 
in which 5-1 0th modes. The 12th mode of this invention is in a spindle motor characterized by using liquid 
hydrodynamic bearing equipment of which 5-1 1th modes. 

[0012] Thus, an oil repellent agent for liquid hydrodynamic bearings of this invention comes to mix at least one 
sort and titanium oxide impalpable powder which are chosen from a group of a fluorine content metal alkoxide. 
Although what makes silicon a metallic element is suitable for a fluorine content metal alkoxide, it is not limited 
to this. 

[0013] Moreover, more than pentatomic % of a fluorine content in a fluorine content metal alkoxide is desirable. 
It is for demonstrating a remarkable oil-repellent effect. Such a fluorine content metal alkoxide forms an oil- 
repellent film of a vitreous state by mixing with titanium oxide and calcinating preferably. Since this oil- 
repellent film is a vitreous state which consists of a semi- inorganic component, it is strong to external force 
or corrosion, and since it excels also in oil repellency, a liquid hydrodynamic bearing which was excellent in 
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reliability over a long period of time can be constituted. 

[0014] Although it will not be limited here especially if titanium oxide is mixable with a fluorine content metal 
alkoxide, it is desirable to use that whose mean particle diameter is 50-1000 micrometers. Moreover, especially 
if a mixed ratio is an unit which an effect discovers, it will not be limited, but in order for a remarkable effect to 
be discovered, it is 0.5 % of the weight or more preferably 0.3% of the weight or more. In addition, it is in an 
inclination which a small crack etc. tends to generate on an oil-repellent film when calcinating, so that an 
addition increases, and, so that particle size becomes large. 

[0015] Moreover, suitably, since an oil repellent agent of this invention forms a vitrified film by calcinating at 
low temperature of 200 degrees C or less, it is excellent in reliability over a long period of time. In addition, 
when thickness is made thin, it is not necessary to necessarily calcinate. What is necessary is just to prepare 
an oil repellent agent of this invention near [ where a shaft of a liquid hydrodynamic bearing and a lubricating oil 
of a crevice between sleeves are held ] the gas-liquid interface boundary of a portion. By this, a contact angle 
of a lubricating oil becomes large, surface tension of a lubricating oil comes to act on the inner direction, and a 
lubricating oil leakage-comes to be hard. Even if it uses for a liquid hydrodynamic bearing which prepared a 
capillary tube seal, a lubricating oil leakage-comes in addition, for both effect to be hard further conjointly. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to details based on the gestalt of 
operation. 

(Examples 1-6) the titanium oxide whose mean particle diameter is 50 micrometers at C3H8FSiOH — 0.2 % of 
the weight and 0.5 % of the weight — 1.0% of the weight, 2.0% of the weight, it added 3.0% of the weight, 
respectively, and ****ed to the oil repellent agent. 

[0017] Each oil repellent agent was applied to the test piece of stainless steel by printing at 1 -micrometer 

thickness, it calcinated at 150 degrees C for 1 hour, and the oil-repellent layer was formed. Thus, the formed 

test piece was left, and when the days which measured the contact angle over a lubricating oil every day, and 

maintained 90 degrees or more were measured, the result of the following table 1 was obtained. 

(Example 1 of a comparison) It experimented like the example except not adding titanium oxide. This result is 

combined and is shown in a table 1. 

[0018] 

[A table 1] 
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[0019] (Examples 6-10) the titanium oxide whose mean particle diameter is 50 micrometers at C4H8F3SiOH — 
0.3 % of the weight and 0.4 % of the weight — 1 .0% of the weight, 2.0% of the weight, it added 3.0% of the weight, 
respectively, and ****ed to the oil repellent agent. Each oil repellent agent was applied to the test piece of 
stainless steel by printing at 1 -micrometer thickness, it calcinated at 180 degrees C for 1 hour, and the oil- 
repellent layer was formed. 

[0020] Thus, the formed test piece was left, and when the days which measured the contact angle over a 
lubricating oil every day, and maintained 90 degrees or more were measured, the result of the following table 2 
was obtained. 

(Example 2 of a comparison) It experimented like the example except not adding titanium oxide. This result is 
combined and is shown in a table 1. 



[0021] 
[A table 2] 
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[0022] As mentioned above, from the result of each example and the example of a comparison, the oil repellent 
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agent of this invention could continue by the synergism of a fluorine content metal alkoxide and titanium oxide 
at the long period of time, and could hold oil repellency, and it was checked that an effect with the content of 
titanium oxide remarkable at 0.3 % of the weight or more is discovered especially. Moreover, although mean 
particle diameter mentioned above the titanium oxide which is 100 micrometers, 500 micrometers, and 1000 
micrometers, when it used instead, respectively and the same experiment was conducted, the almost same 
effect was checked. 

[0023] An example of the liquid hydrodynamic bearing section which can use such an oil repellent agent is 
shown in drawing 1 - drawing 5 . The liquid hydrodynamic bearing section shown in drawing 1 possesses the 
cylindrical-with flange bearing material 20, the cylindrical-with stage bearing material 30, and the disc-like 
thrust presser-foot member 40. As shown in drawing 2 , the cylindrical-with flange bearing material 20 has the 
disc-like thrust bearing section 21 in the shaft-orientations center section, and it has the cylinder section 22 
for radial bearing to the down side, and it has the cylinder section 23 for support to the up side, respectively. 
The cylindrical-with stage bearing material 30 has at least the byway body 31 in which the cylinder section 22 
for radial bearing of the cylindrical-with flange bearing material 20 is inserted free [ a revolution ], and the 
major-diameter body 32 in which the disc-like thrust bearing section 21 is inserted free [ a revolution ], as 
shown in drawing 3 . On the same axle, these two bodies adjoin, and are prepared, and an interface 35 exists in 
both boundary. The body 33 which adjoined the major-diameter body 32 and was formed in the same axle is for 
carrying out insertion fixing of the disc-like thrust presser-foot member 40 which gives a capillary tube seal 
and carries out the seal of the open end of the major-diameter body 32, therefore the open end of the 
cylindrical-with stage bearing material 30. such cylindrical-with stage bearing material 30 is manufactured by 
forming the body 33 for thrust presser-foot members, the major-diameter body 32, and the byway body 31 by 
cut etc. sequentially from a top — having — therefore — lock out one end — the byway body 31 — and the 
major-diameter body 32 will be formed in an open end. In addition, oil ** S which constitutes a capillary tube 
seal is formed in the disc-like thrust presser-foot member 40. 

[0024] This liquid hydrodynamic bearing consists of the one radial hydrodynamic bearing section, and the upper 
1st thrust bearing section and the lower 2nd thrust bearing section. The radial dynamic pressure generating 
slot G1 as the radial hydrodynamic bearing section constituted from a peripheral face of the radial bearing 
cylinder section 22 of the cylindrical-with flange bearing material 20 and inner skin of the byway body 31 of the 
cylindrical-with stage bearing material 30 and shown in either of such peripheral faces and inner skin at drawing 
4 is formed, and another side serves as a flat side. The 1 st thrust bearing section consists of the upper surface 
of the disc-like thrust bearing section 21, and an underside which is an opposed face of the disc-like thrust 
presser-foot member 40, and the thrust dynamic pressure generating slot G2 as shown in drawing 5 is formed 
in either of these upper surfaces and an underside, and another side serves as a flat side. Furthermore, the 2nd 
thrust hydrodynamic bearing section consists of an underside of the disc-like thrust bearing section 21, and an 
interface 35 of the cylindrical-with stage bearing material 30, and the thrust dynamic pressure generating slot 
G2 as shown in drawing 5 is formed in either of these undersides and interfaces 35, and another side serves as 
a flat side. 

[0025] The outline flat surface and the longitudinal section of the spindle motor using such a liquid 
hydrodynamic bearing are shown in drawing 6 . As shown in drawing 6 , cylindrical-with stage bearing material 
30A of the liquid hydrodynamic bearing section and disc-like thrust presser-foot member 40A are formed in 
the frame member 130 which constitutes the stator of a spindle motor in one, and cylindrical-with flange 
bearing material 20A is prepared in the rotator 120 in one. 

[0026] A stator 130 has the stator 150 which covered the peripheral face of cylindrical-with stage bearing 
material 30A at the circumferencial direction, and was prepared in abbreviation regular intervals. A stator 1 50 
twists a coil 152 around the stator yoke 151 which carried out two or more sheet laminating of the soft 
magnetism metal plates, such as a stainless plate and a griddle, and formed them, and is formed. By passing 
current in each coil 1 52 of this stator 1 50, the magnetic field of N pole or the south pole is generated. 
[0027] On the other hand, the rotator 120 possessed the back yoke 123 of the shape of a cylinder prepared in 
the disc-like disc section 122 prepared in the end section side of cylindrical-with flange bearing material 20A, 
and the periphery section of the disc section 122, and the Rota magnet 124 of a cylindrical shape has fixed it 
to the inner skin of a back yoke 123 in the location which carries out phase opposite with a stator 150. Here, 
the Rota magnet 124 covers a circumferencial direction, carries out multi-electrode magnetization of N pole 
and the south pole by turns, is formed, and a rotator 120 uses the force which the Rota magnet 124 attracts 
and ****s to the magnetic field which a stator 1 50 generates, and it rotates cylindrical-with flange bearing 
material 20A as a center. 

[0028] The oil repellent agent of the example mentioned above to the peripheral face of cylindrical-with flange 
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bearing material 20A which constitutes oil ** S of such liquid hydrodynamic bearing equipment, and the inner 
skin of disc-like thrust presser-foot member 40A was applied and calcinated, and the oil-repellent film 200 was 
formed. Moreover, it fills up with the lubricating oil usually used in oil ** S. Although such a spindle motor was 
operated by rotational frequency 5000rpm for 50,000 hours or more, the oil-repellent effect was not reduced. 
[0029] On the other hand, when the oil repellent agent of marketing of a fluorine substitute long-chain alcoholic 
system was used for a comparison, most oil-repellent effects were lost by operation of 20,000 hours. 
[0030] 

[Effect of the Invention] According to [ as explained above ] this invention 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section showing the liquid hydrodynamic bearing concerning 1 operation 
gestalt of this invention. 

[Drawing 2] It is the cross section of the cylindrical-with flange bearing material of the liquid hydrodynamic 
bearing of 1 operation gestalt. 

[Drawing 3] It is the cross section of the cylindrical-with stage bearing material of the liquid hydrodynamic 
bearing of 1 operation gestalt. 

[Drawing 4] It is drawing showing an example of a radial dynamic pressure generating slot. 
[Drawing 5] It is drawing showing an example of a thrust dynamic pressure generating slot. 
[Drawing 6] It is the plan and drawing of longitudinal section showing an example of a spindle motor. 
[Description of Notations] 

20 20A Cylindrical-with flange bearing material 

21 Disc-like Thrust Bearing Section 

22 Cylinder Section for Radial Bearing 

23 Bearing for Support 

30 Cylindrical-with Stage Bearing Material 

31 Byway Body 

32 Major-Diameter Body 

33 Body for Thrust Presser-Foot Members 
40 40A Disc-like thrust presser-foot member 
1 20 Rotator 

1 30 Stator 
1 50 Stator 

200 Water-repellent Film 
S Oil ** 

G1 Radial dynamic pressure generating slot 
G2 Thrust dynamic pressure generating slot 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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(Dffitifa—jyfc tt 9 ^T/w»flE»£J*flS»j8 $ tt, itufE 
Boffin— Ji:ij:X7^ h &&&&&&&& tStiX 

Sr4#m t i-4»<*»0E**S*«^ & So 30 
[0010] 9 0^#tt s $5-8 Ofptfxtf* 

^fl 0<E>jffi1ttt, — 9©firiX^l»«K*5V^T. 

[001 1 ] *aSK<^^ 1 1 <DMffite, $5-10 <D{pJ 

5 o — i o o o /i mCQ|SH(cfosr. £ ?r#m£*t-5 

«fMft£E«iS$gai-*>5o #*91tf>*l 2(^ffi«tt, $ 
5-1 l o^n^^^<0^fftfftt§:ig®Srfflv^cC 

[0012] - i 5 *^^(^?Sft:i(jEEttSffl«IJffi 
#Jtt, 7y*^*^JRT/^3^^K^#^e>iSlRS*L5 
'>ft< it 1 i<b Kftf^ Lt *5 t 

fcfl>"OttftV\, 50 
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[0 0 13] 7y**^JlT/U=i*v'KlC*5«t 

I7;^^r^Kimf^yiS^l, #*U<tt«5* 
S*tt«tt¥««Wj*#a> & ft 5 # 5 ^jRITCfc 5 

[0 0 14] Kfb^^tt, 7s/*ttAJt7 

?^e^5 o - 1 0 0 0 /i mOtO?rffl^6^ 

tt, 0. 3*4%«ii, £F£L<tt0. 5 fi*%J^_hT* 

< ft 615 if, ^L^^#<o«ttjK(^/Jx$ft«,S«^« 

[0 0 15] *#W<D«i»ffltt* jffaiCtt, 2 0 

0 <C^T £ v ^ 5 fS^T-Mt 5 r i fci J: 9 # 9 * 
Sr^-TSt^TfeS^-C. *»«<W4te:«xS 0 ft 

ufcw^tettj^i'LfcttfiR-rsiejBttft 

< ftoT»»jft(0*ffi3B*^rt^f^ffli-5J: Sfcft 

0, W»tta*»hJlt<ftSo ftfc, t e 7 y-*>— 

£t>^mmmmtim< fts Q 

[0 0 16] 

CMM&I 1 ~ 6 ) CaHeFS i OHC^gg/j5 5 o /x 
mtOlSft^^VSrO. 211%, 0. 5fi4°/cK 1. 0 
fi4%, 2. 0fi»%, 3. 0S*%*.tt-?fixSSJinLT 

[0017] ^m^M^:^^u^m(D'r^ h 

(JtftWl) K{b^^^Srgs*PLftv^^tt*J60iJi:|^ 

[0018] 
[fill 



5 





B£fb $ > 


ft <ft 9 n *f 

ISC JBl .r J w w oc 


tttt« 1 


0 . 0 


3 0 B 


i 


0 . 2 


3 2 H 


mmm 2 


Q . 5 


600 


mmm 3 


1 . 0 


3 0 0 B £1 ± 




2 . 0 


6 0 0 B til ± 




3 . 0 


6 o o a gi ± 



[0 0 19] (HJfi0jj6~lO) C.HsFjSiOHC 
¥«W5 0*tm(7)»ft^yS:0. 3fi4%, 0. 
4li%, 1. 0fi4%, 2. 0fifi% x 3. 0fi*% 



^co^^ h t°— *^epjsij-c i m mj?(c^^L, i 8 o<c 

[0 0 2 0] r<£>J; h tf-^^ScS 

[0 0 2 1 ] 

[*2] 20 





watt,** >m 
mm% 


mmn 9 o & 

BfS 


Jfc«« 2 


0 . 0 


2 8 H 


Hffift 6 


0 . 3 


4 5 B 


HJfifli 7 


o . 4 


1 1 5 B 


Hftewi 8 


1 . 0 


5 0 0 BW± 




2 . 0 


9 0 0 B £L± 


^ffi^ 1 0 


3 . 0 [ 


1 0 0 0 b ei ± 



[0022] j£jt_k, #*i60yavjttt0y^>jfe*<t 0 , * 



J^tl^ 1 0 0 m m, 5 0 0 //m, 1 0 00/imOift 

[0 0 2 3] m 1 ~m 5 fete, r<z>£5*»ffl#J«:Jf!i^ 
5: i**T»#Stt#»JEE*liS<BO— ^JSr^-To HI 1 

i:, MRHtttt§OT3 0t, R«tt*5* UfSx. 

te, H2{:^tJ:3lc N tt^WCnM^?^ h 40 
$lS§:9$2 1 Sr*U ^<OT#Jf-7v ? T/u#gfflRttW2 

2, ±nc^fflRttai2 3 ^-ttt^pix^r-f So »ftn 

ffifc#A£*t5/hSRf»«l5 3 l R«*t^9* 
35 2 l*S|§ltegftfc#AS;h,5*SHI*<B3 2 

<it*t6 0 me><z)i:o(7>RfS85ttiawi-c»«LT 

R1SISI5 3 2^»aUTI3«l^^$ixfcRiaW3 3 fit, 



4 ) 4$BH 2001-59082 

6 

T-£>5 0 r<D<t 5*aW-R1BS4fcttS:«fStt3 Ofi, 
hff £;tmtfl!RflSgB3 3, *8n«»3 

•Iff* 3 ft, ffiot, Efl*«8ftiJ^fi/hSRfBS|S3 l rfsio 
W*«Jctt*Snfifffl3 2*s«*Six5r tJC&So * 
*>\ R»*^9* h}f ^x.M4 0l£te, **tr9y — 

jv*m$L-t z> *4 fvm s nfiteia $ ft r v * 5 „ 

10 [0 0 2 4] tf>rt>5ffiftISJE«ig:te, 307^1 

5 ^^RttttWSSBtt- 2 0 ©7^7;u«i$Httas 2 2 

htt§si5 2 i(OTffitaf*Riaitt«ifcg»«-3 

0(7)Ml3 5t-elS^S^ lo:ti^TB^# 

[0 0 2 5] r. <D£ o ft«#»flE«igSrfflV^^ K 

■TJ: ttfl4nEEMS«HS0AMRffrKMSAtt3 OA 
StfR8^5^ hff 5x.«fB*f4 0 Ate, ^t°>-K/i-=e 

M^ti, ^^v> ? #R1$^#§:a5W2 0 Ate, EM&P 
l 2 o ^*^l^c:|S:^t^^^Tv^5o 

[0 0 2 6] H^T- 1 3 0 te, S^Rfgjt^tt^^W 3 0 
15 0 Sr^-r^o ^7^—^ 1 5 Ote, ^t^>-U^ 

7^ — ^ 3 — ^ 15 1 l£=i^/Ul 5 2Sr##f+*tT?Kj*$ 
ttTV^6o -O^f-^ 1 5 0^>#3^;n 5 2(ClS 

<fc 5WoTV>5 0 

[0 0 2 7] — Jj s Ete-T* 1 2 0 te N 7 9 Vv*ftRt£<£ 
WSa5W2 0 A(D— «»«KRltbnfcR««t(DR«» 
122^ RWl 2 2<Ojajft«f|$^KttbtL^:RfB^ 
^3-^123 ^ ^ftf L N s<y? 1 2 3(7) 

F^ffiCite, ^v"-^ 15 0 irffiitr&j-raffiB^RflS^ 

COa — 2 4^H^^tLTV^ 0 r. r T\ n — ^ 

BS^l 2 4(ini^|:ioTNi ( l: Si^^S(:# 

^1 2 4 — 9 1 5 0(D%±-r^^#(C®§|ST>*S 
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[0 0 2 8] ^o<t 9^^*jJEWS^B^^--r^fSs 
Sr**-T * 7 9 ^f+RttttttSSttt 2 0 A^BffiS 

*JS^Jo«»^J4r^* • m& tt«« 2 0 0 «r^A L 

5 0 0 0 r p mT\ 5 ^mmSl±MlR LfztiK 
[0 0 2 9] — *\ itftcOfc^, ^yiftBijlgfillT/l^ 

[0 0 3 0] 

[»W *>«!*] UJLhKWLfcJ; 5fc, **iBfc:J;5i:, 
[BiE<o1II¥«:Rn] 

[Ell] *lfc»lBte«ft«<*tt£E*S*r*i- 
[82] -^M«MEE»*S077y^RM 
[El 3] -*«l|^ffi^«fl:»EE«S^a#nffi««S» 



10 



20 



8 



4] ^v^r/nsffiis^jis^— fi»jsr^i-iar*s>6„ 

[15] h»£E»4»©— WSr*i"H-e*>So 

2 0, 2 OA 7 9>^f*ntttt«iSMB*t 



2 1 

2 2 

2 3 

3 0 
3 1 
3 2 

3 3 

4 0 



4 OA RffiJK^9^ bJ¥S*.ffl*f 

12 0 igte^ 

1 3 0 SaE^- 
15 0 ^v 1 — ^ 

200 

S aMVWB 

Gl 9^T/Hft£E«*i» 
G2 h»BE»dy» 



[Ell] 



[B2] 



[03] 





[04] [05] 
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